Reply  by Mühlberger, Dominic & Brenner, Erich
LETTERS TO THE EDITORRegarding “Venous valves and major superficial
tributary veins near the saphenofemoral junction”
The article from Mühlberger at al1 twisted current knowledge
about junctional valves and tributaries of the great saphenous vein
(GSV). Before overturning current information in textbooks of
venous anatomy and pathophysiology, in my opinion their results
need to be deeply pondered because of inaccuracies in terminology
and methodology.
First, regarding the last (and not “first,” as in the article) valves
of the GSV: According to current recommendations,2 the authors
initially defined the terminal valve (TV) as the valve placed at the
saphenous ending and reported its absence in 10% of nonvaricose
legs, data they calculated in the same series and had already
published twice in 2007.3,4 Then, they redefined the TV as the
valve “between the saphenous orifice and the most proximal trib-
utary,” wrongly crediting us for such a definition. Therefore, TV
absence was raised to the even more impressive rate of 30%.
Current literature, to the contrary, considers the TV as con-
stant.5,6 I therefore used duplex imaging to evaluate the presence
in living individuals (mean age, 61.7 years), both standing and
supine (Fig, A). TV leaflets were visible in 86 of 86 nonvaricose
legs. Besides inaccuracies in terminology, how we can explain the
impressive rate of TV absence they reported?
My longtime experience in the dissecting room has suggested
to me that it could be due to the involuntary inclusion of varicose
GSV in their series. In fact, postmortem changes make it hard to
appreciate GSV health, even in fresh cadavers. In fixed specimens,
Fig. Duplex findings of great saphenous vein junctional valves. A,
Terminal valve leaflets are clearly visible in transverse scanning. B,
The distance between the terminal valve and the and PTV ranges
between 3 and 5 cm.as those used by Mühlberger et al, formalin causes shrinkage of
tissues, which are further damaged by student practice and related
conservative procedures such as freezing and prolonged exposure
to air. In the resulting conditions, which are clearly visible in the
image they included in their article, it is hazardous, if not impos-
sible, to state that all 217 GSVs were not varicose during life. Such
a hypothesis is supported by epidemiologic studies reporting GSV
reflux in 10% to 30% of the aged population.7
Their article also has inaccuracies regarding the preterminal
valve (PTV). They initially located it “distally to the most distal
entering major superficial tributary vein,” erroneously crediting us
again for such a definition, and reported its absence in 50% to
60% of legs. Then, the PTV was relocated distally to the orifice
of the anterior accessory GSV and it reappeared in 85% of legs,
but at an “average distance” of 3 to 4 mm from the TV. Duplex
imaging clearly demonstrated that the PTV is placed 3 to 5 cm
from the saphenous ending,2 usually where the GSV crosses the
cribriform fascia (Fig, B). This is the best anatomic marker to
designate the PTV.
Second, regarding GSV tributaries, the authors introduced
the intriguing concept of “deep veins discharging into the GSV”
and included “perforating veins” among them. Did they evidence
muscular veins draining into the GSV? Or perforators which flow is
normally directed from deep veins toward the GSV? These con-
cepts would be of astonishing relevance, if demonstrated.
Alberto Caggiati, MD, for the International Interdisciplinary
Consensus Committee on Venous Anatomical Terminology
Department of Anatomy
Sapienza University of Rome
Rome, Italy
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Reply
This is in response to the letter to the editor from Alberto
Caggiati. Our results have to be discussed further before including
them in forthcoming textbooks of Anatomy and Phlebology.
In our article, we clearly pointed out that some, but certainly
not all, data have been published previously,1 but only those which
were part of the thesis of one of us (D.M.).2 The previous publi-
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extended data of 217 legs.3 Furthermore, the recent publication
also combined the data of the valves with the data of the major
superficial tributary veins, which were derived from the thesis by
one of us (L.M.).4 (Reference 4 of the letter is a mere conference
abstract from the EACA congress in Prague in 2007).
We are well aware that the term “first” valve might be mislead-
ing; nevertheless, it was only thought to be an “investigative” term,
meaning it would have been quite difficult to label the valves by
“last”, “pre-last”, pre-pre-last”, etc., or “first and most proximal”,
“second proximal”, etc. valve. As we wanted to clarify the inci-
dence and localization of the “terminal” and “preterminal” valves,
we shortened this investigative term used during the examination
too much. We are sorry about that.
Terminal (TV) and preterminal valves (PTV) are defined in
current literature mainly by their (relative) position to the orifice of
the great saphenous vein (GSV) into the common femoral vein
(CFV). For instance, Hach defined a terminal valve between 0.5
and 1.5 cm distally to the saphenofemoral junction. Preterminal
valves should be located between 3 and 5 cm distally to the
saphenofemoral junction.5 Nevertheless, one can suggest our def-
inition from Fig. 2 in Caggiati et al. 2005,6 which derived from
Pieri et al. 1995,7 and reappeared slightly modified in several other
papers such as by Uhl and Gillot 2007 (Figs. 14 and 15).8 It is
interesting that this figure omitted the posterior accessory saphe-
nous vein (PASV) from those tributaries entering in between the
terminal and preterminal valves. Furthermore, Cagiatti et al. wrote
that “ . . . the tributaries (with their own terminal valves) [, . . .]
join the saphenous trunks between the terminal and preterminal
valves.”6 We apologize for wrongly crediting Caggiati et al. 2005
for the definitions; but we relied on this text and on Figure 2.
In our opinion, more functional than mere geometric aspects
of TVs and PTVs have to be considered. Because TVs should
prevent reflux of blood from the CFV, a TV should be positioned
between the orifice of the GSV and the most proximal major
superficial tributary vein. The same is true for PTVs, if they should
prevent reflux form the major superficial tributaries and thus
should lie distally to the last major superficial tributary, in most
cases the AASV. When the letter’s author finds a—more or less—
constant valve in all of his subjects, we are not sure that all these
visualized valves are real TVs, as he cannot prove that there is no
entrance of a major tributary vein proximal to this valve.
This points to the main problem of our study. When investi-
gating valves, often the tributaries are neglected; therefore, the
valves in between the entrances of tributary veins are also labeled as
TV. The same is true for PTVs. We do not deny that there is a more
or less constant valve at a distance of 3 to 5 cm (a range large
enough that there almost must be a valve), but again it is not clear,
whether this is a real PTV or any other kind of valve. Because our
results of superficial veins indicate that the PASV is not part of the
“real” confluence of the superficial inguinal veins, as this vein
discharges into the GSV much more distally than the other ones,
we excluded the PASV from our results. We did not recalculate the
PTV several times; we only stated this for a better understanding
for the readers. Thus, we believe that our description of an ideal-
ized saphenofemoral junction is the best available description
hitherto.
The letter’s author deduces from our data that the mean
distance of the TV to the PTV is just 3 to 4 mm. We have to confess
that there is an error in reporting the intervalvular distances
(p. 1567),3 where the reported scale should be centimeters, not
millimeters. Nevertheless, these intervalvular distances were calcu-
lated between the most proximal (“first”) and second proximal
(“second”) valve, but not between TV and PTV. Actually, the
mean distance of the TV to the orifice of the GSV’ is on average
4.4 mm, whereas the mean distance of the PTV to the orifice ofthe GSV is on average 41.5 mm, resulting in a TV-PTV distance
of about 37.1 mm.
The letter’s author discusses that not all of our specimens
might have been free of varices. This, obviously, might be true, but
none of the specimens used showed macroscopically serpentine-
shaped veins. Of course, some of our specimens could have shown
ante-mortem vein dilatation and venous insufficiency, but these
pathologies should not have influenced the valves’ and tributaries’
positions. Furthermore, our embalming fluid9 does not result in
tissue shrinkage, which would result in invisible valves, and related
conservative pocedures like freezing or prolonged air exposition
did not take place. Additionally, students did not expose the valves
as we, the investigators, did this ourselves.
We are quite astonished that we should have introduced a
concept of “deep veins discharging into the GSV”; actually, what we
did was to suggest further anatomical studies concerning this issue,
ie, to look for deep veins, which possibly do not enter the CFV but the
GSV directly. At the moment, we have no proof that there are deep
veins discharging into the GSV. In addition, our proposal to investi-
gate the “minor tributary and perforating veins at the SFJ” does not
mean that we are sure that perforating veins do actually enter the
GSV but the CFV. The letter’s author opinion depends on the
definition of the SFJ. In our opinion, the SFJ is located within
the borders of the suprasaphenic and infrasaphenic valves of the
CFV, valves we dealt with previously,10 and the PTV of the GSV, as
it is described in Cagiatti et al. 2005.6
Dominic Mühlberger, MD
Erich Brenner, MD, PhD
Division for Clinical and Functional Anatomy
Department for Anatomy, Histology and Embryology
Innsbruck Medical University
Innsbruck, Austria
REFERENCES
1. Mühlberger D, Morandini L, Brenner E. Frequency and exact position
of valves in the saphenofemoral junction. Phlebologie 2007;36:3-7.
2. Mühlberger-Reisinger D. The frequency and exact position of valves in
the saphenofemoral junction. Innsbruck: Innsbruck Medical University;
2006.
3. Mühlberger D, Morandini L, Brenner E. Venous valves and major
superficial tributary veins near the saphenofemoral junction. J Vasc Surg
2009;49:1562-9.
4. Morandini L. Position and patterns of the superficial veins at the
saphenofemoral junction relating to the terminal valve of the great
saphenous vein. Innsbruck: Innsbruck Medical University; 2009.
5. Hach W, Gruß JD, Hach-Wunderle V, Jünger M. VenenChirurgie.
Stuttgart, New York: Schattauer; 2006.
6. Caggiati A, Bergan JJ, Gloviczki P, Eklof B, Allegra C, Partsch H.
Nomenclature of the veins of the lower limb: extensions, refinements,
and clinical application. J Vasc Surg 2005;41:719-24.
7. Pieri A, Vannuzzi A, Duranti A. Ròle central de la valvule pré-ostiale de
la veine saphène interne dans la genèse des varices tronculaires des
membres inférieurs. Phlébologie 1995;48:227-9.
8. Uhl JF, Gillot C. Embryology and three-dimensional anatomy of the
superficial venous system of the lower limbs. Phlebology 2007;22:194-
206.
9. Platzer W, Putz R, Poisel S. Ein neues Konservierungs- und Aufbewahr-
ungssystem für anatomisches Material. Acta Anat (Basel) 1978;102:
60-7.
10. Mühlberger D, Morandini L, Brenner E. An anatomical study of
femoral vein valves near the saphenofemoral junction. J Vasc Surg
2008;48:994-9.doi:10.1016/j.jvs.2009.08.067
